Microsomal membrane preparations from the developing seeds of sunflower (Helianthus annuus L.) catalyse the conversion of sn-glycerol-3-phosphate and acyl-CoA to triacylglycerol via phosphatidic acid and diacylglycerol. T h e formation of diacylglycerol from phosphatidic acid was Mg2+ dependent and in the presence of EDTA phosphatidic acid accumulated. This property was used to generate large quantities of endogenous radioactive phosphatidic acid in the membranes. 
Introduction
T h e acylation of diacylglycerol (DAG) by diacylglycerol acyltransferase (DAGAT, EC 2.3.1.20) is considered the final step in triacylglycerol (TAG) formation. Diacylglycero1:diacylglycerol transacylase activity however has been found in safflower (Carthamus tinctorius) microsomes [ 11. T h e requirement of Mg2+ by phosphatidic acid phosphohydrolase (EC 3.1.3.4), which converts phosphatidic acid (PtdH) to DAG, has been demonstrated in microsomal preparations from the developing cotyledons of safflower [2] . This property has been investigated in microsomal preparations from sunflower (Helianthus annuus L.) and used to generate a large endogenous pool of PtdH. T h e effect of acyl-CoA on the flow of PtdH through DAG to TAG has been used to assess the contributions of diacylglycerol : diKey words: diacylglycerol :diacylglycerol transacylase, Helionthus annuus L., microsome, sunflower.
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acylglycerol transacylase and DAGAT to oil assembly in sunflower.
Materials and methods

Chemicals
Fine chemicals and solvents were purchased from Sigma and Fisher, respectively. [U-14C]sn-Glycerol 3-phosphate (5.7 kBq/nmol) was obtained from Amersham UK.
Plant material and microsomal preparation
Plant growth conditions and microsomal membrane preparations were the same as described previously [l] . Developing seeds of sunflower were harvested 14-16 days after flowering.
Analytical procedures
Complex lipids were extracted in a modified Bligh and Dyer medium [3] . Chloroform phases were reduced to dryness under N,. T h e lipid residue was dissolved in a small volume of chloroform. Complex lipids were purified by T L C using the double-development solvent system described previously [l]. Lipids, located by light iodine staining, were removed from the plates and assayed for radioactivity in PCS@ (Amersham)/ xylene (2: 1 , v/v) scintillant using a Packard Tricarb liquid scintillation counter. Quantitative fatty acid analysis was as previously described ~41.
Protein determinations
T h e bicinchoninic acid protein assay (Pierce and Warriner) was used with BSA as a standard. (Figure 2) . T h e experiments reported here have been repeated with other microsomal preparations and using a mixture of oleoyl-and palmitoyl-CoA
Results
Effect
(1 : 1) with similar results. In order to assess whether the membranes were capable of net T A G production, microsomes were incubated with snglycerol 3-phosphate and oleoyl-CoA. At regular time intervals the membrane lipids were extracted and the T A G was purified and quantitatively analysed. T h e results (results not given) showed that T A G was being produced at the rate of some 0.5 nmol .min-' 'mg of protein-'.
Discussion
T h e experiments described indicated that the sunflower microsomal membranes could catalyse TAG synthesis and hence contained all the necessary enzymes for the utilization of snglycerol 3-phosphate and acyl-CoA. T h e enzymecatalysed conversion of PtdH to DAG in sunflower microsomes was shown to be Mg2+ dependent and confirmed similar findings for the safflower enzyme [2] . In the presence of EDTA, sn-glycerol 3-phosphate and acyl-CoA the membranes accumulated PtdH. T h e addition of Mg2+ brought about DAG and T A G formation from PtdH. T h e presence of acyl-CoA had little effect on the accumulation of radioactivity in the TAG synthesized from PtdH. T h e results therefore question the involvement of DAGAT as a major contributor to oil assembly in oilseeds and suggest that other reactions, possibly involving diacylglycerol : diacylglycerol transacylase, may be of greater importance. Studies are underway to clarify these findings.
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